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REMARKS 

Claims 30-33, 35 and HO-Hl were pending in (he application. Claims 1-29 and 36- 
79 were withdrawn from consideration as directed to non-elycted invenlions. 

Claims 3U 80 and 81 have been amended. Support Ibr the amendments can be 
found throughout the application as originally filed. 

Claims 30, 32, 33 and 83-87 have been canceled without prejudice to presentation 
in fijture related applications. 

Upon entry of this amendnient claims 31,35 and 80-82 will be pending. 

No ne w maUer has been added . 

Rejection under 3S U.S.C. § 101 

Claims 30-33 and 35 remain rejected and new claims 80-87 arc also rejecled 
under 35 U*S*C. § 101. The Office asserts that Applicants' arguments set forth "have 
been considered, but are not deemed persuasive." (OfiSce Action, page 3). The Office 
alleges, m(i^ruUu, that 'the use of antibodiesi to identify tissue types is, itself, not specific. 
For example. Applicants have not demonstrated tliat the tissue distribution of the protein 
of the invention is unique and that tliis distribution would be indicative of a specific 
disease state . . (M). 

Applicants respectfiiUy disagree. The Utility Examination Guidelines require a 
claimed invention have a specific, substantial and credible asserted utility^ or, 
alternatively a well-established udlity. As Applicants have asserted utilities that are 
sj^ecific, substantial and credible, and well established, the Utility Requirement has been 
satisfied. Applicants therefore respectfully request the withdrawal of the rejection under 
35U.S.C. § lOL 

Preliminarily, Apph'cants note that claims 30, 32, 33 and 83-87 have been 
canceled, rendering the rejection moot as it applies to these claims. Claims 31, 80 and 81 
have been amended. 



16 



Received from < 215 665 2013 > at 10/28103 3:16:20 PM [Eastern Standard Time] 



Sent By: COZEN OCONNOR; 



215 665 2013- 



28 Oct '03 3: 16PM- Job 528;Page 18/40 



DOCKET NO: PHRM(I022- 100/00 146 PATENT 

To meet the utility requirement, the invenlian must be "practically useftil," 
Anderson V Nana, 480 F.2d 1392, 1397 (CCPA 1973) and confer a ^'specillc benefil" on 
Ihc public. Brenner v. Manson, 383 U.S. 519, 534 (1966). The threshold of utility under 
Ihis standard is not high, and requires merely an "identifiable" benefit. Juicy Whip Incv, 
Orange BcmgJnc, 51 USPQ2d 1700 (Fed. Cir. 1999). In Srifitmg v. Renishaw PLC, 945 
F.2d 1 173, 1180 (Fed. Cir. 1991), the CAFC explained that "An invention need not be the 
best or only way to accomplish a certain result, and it need only be usefijJ to some extent 
and in certain applications: "[T]he fact that an invention has only limited utility and is 
only operable in certain applications is not grounds for finding lack of utility." Envirotech 
Corp. V. Al George. Inc., 730 F.2d 7S3, 762, 221 USPQ 473, 480 (Fed. Cir, 1984). 

This docs not preclude^ however, a general utility. Practical real-world uses arc not 
limited to uses that arc unique to a single invention. The law requires thai the practical 
utility be "definite," not particular to only one invention. Standard Oil Co. v. Moniedijsfon, 
664 F.2d 356, 375 (3d Cir. 1981). The courts have not rejected an assertion of utility on 
the grounds that it is not *'p^ticular" or "unique" to the specific invention; where courts 
have found utility to be too "general," it Im been in situations when tlie asserted utility in 
the patent disclosure was not a practical use that conferred a specific benefit. That is, a 
person of ordinary skill in the art would have been left to guess as to how to benefit at all 
from ihc invention. In Kirk, for example, the CCPA held the assertion that a man-made 
steroid had "usclul biological activity'* was insufficient where there was no information 
in the specification as to how that biological activity could be practically used. Kirk, 376 
F.2dat94L 

Inventions that achieve a practical use, a use that is also achieved by other 
inventions, satisfy the utility requirement* Thus practical utilities can be directed to 
classes of inventions, so long as a person of ordinary skill in the art would understand 
how to achieve a practical benefit trom knowledge of the class, Montedison, 664 F.2d at 
374^75^ Pot (example, many materials conduct electricity. This general utility applies to 
a broad class of mventions (conductive materials) and satisfies the utility requirement of 
section 101. The fact that otlier materials also conduct electricity does not mean that 
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other materials that conduct electricity want for utility. Whal is imporlant, however, is 
that G protein-coupled receptors (GPCRs) are known to have practical uses well beyond 
Ibrowaway uses like snake food. 

Practical uses for GPCRs include therapeutic and diagnostic uses as well as 
research based uses. Many medically significant biological processes are mediated by 
signal transduction pathways involving G-proteins and other second messengers, and G 
protein coupled seven transmembr4ne receptor proteins arc recognized as important 
therapeutic targets for a wide range of diseases. According lo a recently issued United 
States patent^ nearly 350 therapeutic agents targeting GPCRs have been successfully 
introduced onto the market in only the last fifteen years. (See U.S. Patent No. 6,1 14^127, 
al coL 2, lines 45-50.) A recent journal review reported that most GPCR ligands are small 
and can be mimicked or blocked with synthetic analogues. That, together with the 
knowledge that numerous GPCRs ai-e targets of important drugs in use today, make 
identification of GPCRs "a task of prime importance," (See, Marchese et al., Trends 
Pharmacol. Sci., 20(9): 370-5, 1999, attached hereto). 

Applicants teach that the claimed polypeptide can be used for the production of 
antibodies; to make hybridization probes and primers to detect nucleic acid molecules 
that encode the claimed polypeptide, and to localize gene expression in tissue samples; to 
produce a variant or chimeric polypeptide; to create Iransgenic animals; to detect 
pharmacogenomicatty-relevant polymorphisms in individuals; to search for drugs as 
Uganda or antagonists of the claimed polypeptide; and for gene therapy. Still another use 
of the claimed polypeptide is the identification of tissue source based on expression of the 
GPCR. Thus, it is clear that the claimed invention has real-world, practical uses. 

The Office appears to be under the impression that inventions that are, inter alia, 
useful for use in research are unpatentable. This is not true, The Patent Office's patent 
database is replete with patcxits claiming useful research tools^ ^.g., spectrophotometers. 
A material whose only use is as a tool in research may indeed be patentable. Bremer and 
Kirk exclude only those research purposes where the only use of the material itself is as 
the subject of research. If Brenner ajid Kirk had held othenvise, any chemical material 
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would, by virtue oi" ils existence, be uselliL However, nowhere do Ihose cases state or 
imply that a material cannot be patentable if has some other beneficial use in research. 

Assay methods, like many other tools used in research, have an immediately 
realizable "real world" value* For example, at) assay method that can identify chemical 
compounds that possess a particular physical, structural or biological property clearly 
have "real world" value irrespective and independent from the utility that may be 
associated with the compounds ideniilled using the assay method. As a consequence, a 
presumption that assay methods cannot po^^sess utility if the compound isolated or 
identified using the assay do not have utility would be the product of a flawed analysis of 
Brenner, Such a conclusion also would suggest that processes and products can never 
possess utility if their utility lies in the field of research. Indeed, the application of this 
concept of the utility requirement as it relates to methods for assaying or identifying 
compounds, if taken literally, would mean that claims to methods such as NMR, infrared, 
x-ray crystallography, and screening for other important biological properties, would be 
unpatentable because lltrthcr research would be necessary to establish utility for the 
compounds identified or assayed. This certainly cannot be the result intended by the 
Patent Office when issuing these guidelines. 

Cienes encoding GPCRs can be used, for example, for toxicology testing to 
generate information useful in activities such as drug development, even in cases where 
little is known as to how a particular OPCR works. No additional experimentation would 
be required, therefore, to determine whether a GPCR has a practical use as all GPCRs 
have at least one practical me. 

Because ail GPCRs, as a class, convey practical benefit (much like the class of 
DNA ligascs identified in the draining Materials), there should be no need to provide 
additional information about them, A person of ordinary skill in the art need not guess 
whether any given OPCR conveys a practical benefit. Nor is it necessary to know how or 
why any given GPCR works, It is settled law that how or why any invention works is 
irrelevant to determining utility under 35 U.S.C. §101: "[T]t is not a requirement of 
patentability that an inventor correctly set forth, or even know, how or why the invention 
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works." In re Cortwright, 165 F.3d 1353, 1359 (Fed. Cir. 1 999)(quoting Newman v. 
Qui}sg, \i77 F.2d 1575, 1581 (Fed. Cir 1989). 

Applicants need only prove a "substantial likelihood" of utility; certainty is not 
required. Brenner, 383 U.S. at 532. The amount of evidence required lo prove ulilily 
depends on the facts of each particular case. In re JoUes, 628 F.2d 1322, 1326 (CCPA 
1980). ''The character and amount of evidence may vary, depending on v^hether the 
alleged utility appears to accord with or to contravene established scientific principles 
and beliefs." Id. Unless there is proof of "total incapacity," or there is a "complete 
absence of data" to support the applicant's assertion of utility, the utility requirement is 
rael. Brookinfe Corp. v. Advanced Micro Devices, Inc, 977 F,2d 1555> 1571 (Fed. Cir. 
1992); Envirotech, 730 F.2d at 762. The Office has failed to provide proof of 'total 
incapacity*', and Applicanls have provided information that supports the asserted utilities. 

The Office is also reminded that a patent applicant's assertion of utility in the 
disclosure is presumed lo be Irue and correct, In Coriwrif^hl^ 165 F.3d at 1356; Brunu^ 
51 F.3d at 1566. If such an assertion is made, the Patent Oflicc bears the burden In the 
first instance to demonstrate that a person of ordinary skill in the art would reasonably 
doubt that the asserted utility could be achieved. Id. To do so» the PTO must provide 
evidence or sound scientific reasoning. See In re Langer, 503 F.2d 1380, 1391-92 (CCPA 
1974). If and only if the Patent Office makes such a showing, the burden shifts to the 
applicant to provide rebuttal evidence that would convince the person of ordinary skill 
that there is sufllcicnt proof of utihty. Brana, 51 F,3d at 1566. 

Applicants have demonstrated a "substantial likelihood" of utility by showing a 
"reasonable correlation" between the utility of the known composition and the 
composition being claimed, Fujikawa v, tVaUancwn, 93 F.3d 1559, 1565 (Fed. Cir. 
1996). The presently claimed GPCR is related lo known OPCRs. llxe Office has not 
provided evidence or sound scientific reasoning lhat one skilled in the art would doubt 
the *'rcasonable correlation" advanced by Applicants. Accordingly, under Brana^ the 
Patent Office must accept the utility asserted by Applicants. 
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Tlic claimed invention in Bremer was directed to a method whose 0nty utility 

was making a class of steroid$. 'iTic disclosure in Brcmier failed to disclose a utility for 

the products of that method, which in lum led to a § 101 rejection because the products 

resulting from the method lacked utility. The Applicant admitted that the products 

produced by the method would not be patentable if they lacked utility. 148 USPQ 696. 

The Court stated that the method lacked utility as well, holding: 

We find absolutely no warrant for the proposition that although Congress 
intended thai no patent be granted on a chemical compound whose sole 
"utihty" consistfs of its potential role as an object of use*testing, a different set 
of rules was meant to apply to the proces$ which yielded the unpatentable 
product, 

148 USPQ 696. 

In Brenner, the mctliod of making the compounds, which was tiie only use 
recited, was inextricably bound up with the compounds themselves and* as a result, the 
requirement for utility could not be met until a use for the compounds was found. The 
Court emphasi7.ed that the utility of the claimed invention (i.e., the products) would 
require furtiier research to identify and ascertain, and the compounds produced by the 
method would be the object of that research. 

In contrast, OPCRs related to known GPCRs stand on a very different basis. As 
discussed, there arc a multitude of utilities for tlie claimed polypeptides, including their 
ability to facilitate research. 

Applicants further assert that long lield prc-3rcmicr case law standard supports 
judging the utility of an invention on whether or not the public derives a benefit from the 
invention, regardless of how slight the benefit. See, for example, Jn re Nelson, 280 F.2d 
172, 178-180 (C.C.P,A. 1960) (stating that "however slight the advantage which the 
public have received from the inventor, it offers a sufficient reason for his 
compensation") (citing ROBINSON ON PATENTS (1890)); see also Lowell v. Lewis, 1 
Mason 182 (Fed. Ca^e. No. 8568, 1817) (stating "if it be more or less useful is... of no 
importance to the public. If it be not extensively usefiol it will silently sink . into contempt 
and disregard"). Polypeptides of all types are broadly used in the biotechnology industry, 
playing key roles in drug and disease discovery processes. Indeed, many such fragments 
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enable rcseai'chers to find the gciics associated wilh physiological fiinctions. The 
discovery or such fimclions readily beneilts the public. Accordingly, such tools could 
Sntisly die pre-Breimer csise law standard. 

Applicants submit that issued US Patente relating to GPCRs, particularly tho^ 
relating to GPCRs without a confirmed ligand, are evidence of an art recognized utility 
for GPCRs whose natural ftmction or asisociation with disease is unprovcn* As 
acknowledged by the Examiner^ all U,S. Patents arc presumed valid. Accordingly, 
Applicants assume thai applications presenlmg similar proofs of utility under § 101 
should, like the issued patents, also salisX'y § 101. Upon review of the file histories of 
several patents in the field ul" GPCRs^ it is apparent that the present application provides 
ai lea^l as much ilmctional dala as the applications giving rise to the issued patents in the 
field. For example, U.S. Patent 6,361,967 is directed to polynucleotides encoding a 
GPCR, AXORIO. U.S. Patent 6,361,967 discloses that the claimed polynucleotide is a 
seven transmembrane receptor, "shows homology with GPR21." The claimed 
polypeptide is also said to be linked to a particular chromosome. Finally, the polypeptide 
claimed is said to be of tlie type of molecule that ^have been shown to be coupled 
ftmctionally to activation of PK.C and calcium mobilization and/or cAMP stimulation or 
inhibition. No ligand is disclosed nor is any tissue localization infurmalion. 

The polypeptide claimed in the present application is also a seven transmembrane 
receptor and is also "a type of molecule that 'have been shown to be coupled functionally 
to activation of PKC and calcium mobilization and/or cAMP stimulation or inhibition" 
and can be used to modulate GPCR-mediated signal transduction (see, for example, 
paragraph [00171]. Applicants further disclose that the claimed polypeptide is strongly 
expressed in the cerebellum and cerebrum, with lower levels of expression in the testis. 

Applicants further point out that commercial products relating to OPCRs for 
which no confirmed function has been identified arc commercially available, GPCRs, 
ORF clones of GPCRs, and antibodies that bind to GPCRs are commercially available. 
For example. Applicants point out that FabGennix Inc. of Shreveport, Louisiana sells an 
antibody directed to Retinal Anti-OP75. GPCR75 h said to be a GPCR for which a 

22 



Received from < 215 665 2013 > at 10/28103 3:16:20 PM [Eastern Standard Time] 



sent By: COZEN OCONNOR; 



215 665 2013- 



28 Oct'03 3:18PM;Job 528'Page 24/40 



DOCKET NO: PHRM0022.1(M)/0014<i PATENT 

ligand has not yet been idenliiied (see attached product sheet). Invitrogen sells ORf' 
cloiic$ or GPCRs including those for which a ligand has not yet been identified {set^ 
attached hsl, especially noting Clone Ids IOH22483, IOHi4039, IOH13056, 10H22637, 
IOII13239, and IOH135I6). MD Bio of Taiwaji sells GPCR peptides and antibodies 
against such peptides, again where no ligand has yet been identified, Iluit at least three 
companies make and sell such GPCR products proves that there is a well-established 
utility for tlic presently claimed GPCR polypeptides, Accyrdingly there could be no 
better proof of the utilities of the claimed polypeptides- such products are made by a 
manufacturer (who expects to sell them) for consumers (who expect to buy them). Any 
argument that there is no art-recognized utility for such ion channel polypeptides seems 
meritless, 

in view of the foregoing. Applicants respectfully requests that the «;jeclion under 
35 U.S.C. § 101 be withdrawn. 

Rejections under 35 U.S.C. § 112 

Claims 30-33 and 35 remain rejected and new claims 80-87 are also rejected 
under 35 U.S.C. § 1 12, first paragraph, as allegedly failing to adequately teach how to use 
the instant invention. According to the Office, "since the claimed invention is not 
supported by either a specific and substantial utility or a well established utility. ..one 
skilled in the art clearly would not know how to uu<ie the claimed invention." (Office 
Action of November 14, 2002, page 5) Applicants respectfully disagree. 

As discussed above, the present invention is supported by a specific, substantial, 
and credible asserted utility as well as a well-established utility, Accordingly, Applicants 
respectfully request that the rejection be withdrawn. 

The Office lurther alleges thai "even ifihe claims possessed utility under 35 USC 
101, claims 32, 33, 80-82 and 85-87 would still be rejected under 35 U.S.C, 112, first 
paragraph, because the specification, while then being enabling for the prolein of SEQ ID 
N0:2, does not reasonably provide enablement for proteins which are at least 60% - 95% 
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identical to SEQ ID NO:2, or which hybridize to SEQ ID NO: 1 . (Office Action, page 3). 
Applicants disagree. 

Notwithstanding the foregoing, Applicants nole Uwi claims 32-33 and 83-87 have 
been canceled without prejudice, and claims 80-82 recite homologs of SEQ ID N0:2 
having at least 95% sequence homology, thereby rendering the rejection moot. 

Claims 32, 33, 80-82 and 85-87 stand rejected under 35 U.S.C, § 112, lirel 

paragraph, as allegedly containing subject matter which was not described in the 

specification in such a way as to reasonably convey to one skilled in the art that the 

inventors had possession of the claimed invention. Specxiically, the Office alleges that: 

nucleic acid molecules which 'hybridize' to those polynucleotides encoding 
SEQ ID NO:l would have one or more nucleic acid substitutions, deletions, 
insertions and/or additions to said polynucleotides. Sijnilarly, proteins which 
are **at least 60% - 95% identical" to the proteins of SEQ ID NO;2, would 
have one or more amino acid substitutions, deletions, insertions and/or 
additions to the protein to SEQ ID NO:2. 

(Office Action, page 5). Applicants respectfully disagree. 

Applicants respectfully assert that the art-skilled would recognize that Apphcants 
were in possession of the claimed invention. Notwithstandmg the foregoing, however, as 
described above, the claims have been amended to recite at least 95% homology to SEQ 
ID N0:2. Applicants note tliat claims 32-33 and 83-87 have been canceled -without 
prejudice. The rejection is, therefore, rendered moot. 

In view of the foregoing, Applicants respectfully request that the rejection of 
claims 32, 33, 80-82 and 85'-87 under 35 U.S.C. § 1 12, first paragraph be withdrawn, 

Claim$i 85-87 stand rejected under 35 U,SX. § 112, second paragraph, as 
allegedly vague and indefinite. Speciiically, the Office alleges that the "it is not known 
what these conditions [stringent hybridization conditions] are." (Office Action, page 6), 
Applicants respectfully disagree as the skilled artisan would readily imderstand what 
stringent hybridization conditions are. Notwithstanding the foregoing, however, 
Applicants have canceled claims 85-87, 
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In view of tlie foregoing, Applicanls respectfully request that the rejection of 
claims 85-87 under 35 U.S.C. § 1 12, second paragraph, be withdrawn. 

Rejections under 35 U.S.C § 102 

Claims 30, 35, 83 and 84 stand rejected under 35 U.S.C. S 102(b) as allegedly 
anticipated by Bonaldo etaL (Oenomc Res. 6(9); 791-806, 1996, hereinatter "Bonaldo"). 
The Office asserts that Bonaldo discusses a ''nucleic acid encoding 193 rc$idui?s of SEQ 
ID NO:2 , . . Though Bonaldo et al, do not specifically teach the protein or composition, 
the artisan, given the nucleic acid sequence of Bonaldo, which encodes a protein which is 
193 residues of SEQ ID N0t2, would immediately envision the protein as well as a 
composition, such as the protein in water or buffer." (Office Action, page 6). Applicants 
respectfully disagree. 

Notwithstanding tlic foregoing, solely in an attempt to advance the prosecution of 
the pending claims to allowance, Applicants have canceled claims 30, 83 atid 84 and have 
amended claim 35. Bonaldo docs not teach each limitation of claim 35, 

In view of the foregoing. Applicants respectfully request that tlie rejection of 
claims 30, 35, 83 and 84 under 35 U.S.C. § 102 (b) be withdrawn. 
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Applicants believe the daims aj-e in condition for allowance- An caily Notice of 
Allowance is therefore earnestly solicited. Applicants invite Ihe Examiner to contact the ^ 
undersigned at (215) 665-6904 to clarify any unresiolved issues raised by this response* 



Dale: October 28. 20Q3 

COZRN O^CONNOR, P C, 
1900 Market Street 
Philadelphia, PA 19103-3508 
Telephone: (215)665-2000 
Facsimile: (215)665-2013 

Attachments: Marchess et al.. Trends Pharmacol. Sci., 20(9):370-5, 1999 



Product Sheet for Anti-GPCR-75 Anlibvdics 

Product sheet for GPCR control peptides and antibodies (MD Bio) 

Product sheet for GPCR ORF clones (Invitrogen) 



Rcspectfiilly submitted. 





OCT 2 8 2003 
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A flviM and (o\tM«>*fivo «atih F«m!hr B mi C ^mtc, 

^eiMMttt provldaa na 4ifstf ciuaa ftir oGPCR 

te munm^iniC^CA ind dim fOK no 

tilogucii to suunmaBm pn-fAMtiuapttpHd* gjum, 

fiuBiitlon taoi •ftoter tuxTO^ito 
fi«K (QMto n»1b>, dttttld b« Didft 
tiw «onowliMJSxe4 tiK3t amloQ add triwirnnri *re 

3 BucmmCam)«dffNfe2ai,2lOtt-«BS 



tre oC7C3C« and ihi« rii^ 1^ focut on 4» 

by a fist of ^ffi) oGFCIU iwittins & &SttQ^ 

die aisaiTcsy of M«9i new ciidpg«nm» Egii^ 
wlltb«di9Diii6d]ateri 

N«vcl GFCR HMcawtxr 
Vtty liw hav« bMO pinlflal d«ai dM pw oi 

neoestfia cjgcdiis «iditt^^ 

mfia> add Mqumec A » mrn f n i Hnn ad «pwwton 

demonstoilMi dxit dm ffoo idtitdl 

leicttltt yfdi^ a itMa o( xw^ era 
pace of ^BCDVttiy fddoenvd widi frfi ttae 0^ 
s«intM mMCtkm OPCR).lha dfttab^ 

am^ncA lagged cDKA«0^>^F^^^ 

a 6iidw« axpaitfto of A, at hai dw 1^ 

diEcmsfa!«A 
human DMA* 



beeaiM die Ugand^Wnding podcet hat not bfl«n 
cczfbad fdix br aiQr zeceptof , tt is iu)t fieaaibte to predfct 
ligand MniilAf. Howvvar, clro^ 
dvd nci^tm dutitipond to dtt same or iixnO^ 
lata often duster. For nunt mtmboa of dke 

pnwtnwM reo^gpta Bida£mfl^ diare <30% a^ 
^da^dl^y;y<t^^<scei^^t^go^ptoIiatefllOl(g^ifcaong^al^^ 
dun aiw odw GFCR* A rimdir aiiuatloii axista a^ 
dw nodaoddc xaceptart^ dumokhie xeoef^ 
cadMde affiioe veceptois. In d» tMf diat aaaey 
CraUlilLlnto PAiMoMn, many oOPCRa dualar to* 
gdhex, foaiidiiw wldi masdm luving >50% aand^ 



rteyd GFCR idCTttflraHnn 

|uUwQ<30banibttfidtobateaaetolonoirnCIO*. 
Where Aa lttedttyi«*-*ed«^^ 
filMitf dial die mapMlwfB liim t ecBU^ 
itatWoCfCRwBI«aii™«ioBW 

far «aafl»k dw oolMda FQ/oA^nptti 
hai^:«5Sito 

notl^^bitfiattiiltytefliWdo^^ 



kleatfy»wtddvaugBcahdiat dto[]^h mofdia"W 

oGfCRi J»4^bes6bnd brancre 90 or <0 Bpodb. 
amrf^ dttMoeid UMdUoateoIEd^^ asa at i i tog a t n a 
' l|dmiilwl« maptttt^ lea^ 
dndid^nlEdg^ (bodi >50% M«iM^ 
dtt aim llgmL Uvt diattti iMmben c(d^ 

Bdg4 and Ede4 aie lawmi to bo Mcaptoei Cer ttie 
atvociiuafiyidatfldUiHvl^ 

VQunhaaadOK^doeaaotiRteial^te 
GPCRktt<35%azxtoul4klet^todwocp^SS*nd 

ti f ' fTlWl/iiytM rfijilLi-iiilnj 11 I iL iLmAtilH aUi lll U 

adda dud piodl<« cIdwiM natnto of d» a^nd or dta 
Idcndqr Of dtt Into«BGdi« Go «idK»tt me(ft). b 
mea wh^ dia Hgnl to a mcteuk wfA an toidilld^ 
pl^f fyi^ ^^to g yy ti— . diahflintkMihaa aggwad tofaiance 
of Qgvdldau^.lhia antoipo«taiddue tok^^ 

MO dh» ci»ne«4u«e of ft fdv byWiflsa^ 
f9qOCS21fi8Cq itttondttssnq^ 
ten^. SboBadly; Oia o o c uei tnat of Mb ttnaabtaM 
bMti« 4m and 9ab6 nttpte nKN A aocoamMiOA tn 
NGUIB M to dw IdBnttfiadon of dto caimUatidd 



>OdQ 



*<in dOJoja oqo(^ 



zroe soi ti* vfd Msti oa/io/ii 
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REVIEW 




HuniMi. 



S3%CKRX36%0CR1 

V%CGA7.37%0C(!8 
39%CCfn.S7«BPR2B 

37%0it34%FPfl2 

77% Dn. 36% FPn2 

34% mMonDO0M«.94%CM 
3Z% mttonei^olltt* 83% MRQ 
35% k/A^ 2M mt onnQ«n* 
M%GPR2SL31%AfJ 
34%Qm6.3Z%AI'J 
»%6m,57%€PR12 
«9%6ra.tt%fil^l2 
9%91Q.W%G»tt 
4e% EDM. M% £00-1 

36%Qm,3S%dnn2A 

34%aiiiii%oan 

35%a«ia«*Hj5i 

27%«Lt.a5%l«Vt 

3»WlT4.a5%WIT, 
2B%W<T«,»%«rti,^ 

ai%fim7«4Z%ii0i 

t7%i2Y,2a%w(ri 
83%mi^)»T»ii' 

«3%GPra.w3rn^ 
tt%flffia.ia%«W4 

30% WdlUiBV &k il*ftl7 



112248^ 

unm 

U71DSZ 
U3Z573 

AfOlOBB 

U73S2B 
$«SS4a 



APD29399 

U7fiS27 

M7E573 



AR}457M 
M19190 



WW 

utaM 

AJOOQC78 



$7Ara 



;zo^ coz tLi m 99:11 do/io/ri 
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K £ V I £ W 



TililitlCWt) 



(hitkirtcapior-tileQ 





RSC338. 




CB12 


Hunwi 




Human 


emi 


Hmn 


QPR42 


Human 








Human 




HtRBfl 






6PR65 


Human 




HuniM 




Humin 


HS06PCA2 




Ha 


Human 


QPR37 








torn 


Human 


Encopbulopiln 


Hunun 




Human 



33%K9imr6a39%CCAl 100177 

mRsc33e,mFAm AFOOzeee 

9S%Gm2,41%Gm3 AFQ246a8 

41%6rB41,31%6PR40 AF02IGaO 

3Z%NTS1.35%nia AR)34833 

48%MUp49%ML| U62218 

32% Pirop^31% Rbodopin AFt40Z4Z 
27% fBfopsin. 1B% flhodop»in U157SQ 



(Ret 18). A lMti«v WW* *< *«'** '°"^ 
twih»i» trf a cCNA Mbniy t] m i mu «< «A feon ayfaa 



the fivisking dMcooldiie^Uffi ozphaa xvcepton Kid «tiy 

Bl^hds tttlgnetl the task now k toiM o<^ 
4lsa7vir it»v«L Ilgand^. The ftn^^ 

oGFCR l)NA in 1 nid apFty Ifntt 
111^ « iv^cwkM li ttfaittVfld. Ihe ig^A^ 
inu««dr9»Aesl2cdvidi»M«d11^ 
molt ffocgMrfia ia Mtftttf^tng no^^ 

ieQqytmi¥%kl£h«ndsk» detects 
■nd te dcvtdopioenr of ziu«6I%^ 
&st BoeM* «t oepbin llgitni Mk^^ 

Tbi pMtkte cocUifav tetit^tp^ 

KioaeiBM iixitegj v«ad xiit bftfii In^^ 
ipplUaiB effi ibd Olf^ mbWItotfSniih^^ 

hiideotifyixis A nmlbrtinpcptldtwIMii ptptftfe 
«iid a pefrtldft flnm 4» wna 

lAllca«od««dei7 caiitid aM 4u wm 



900 A 



vzoc zqz (i^ rva Aj:n oo/^o/et 
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REVIEW 



Thi ^laftw natin* of oertidn labik 
a rigrt I4,%iifftf# fay thfr dtovwy td oCTCR Hr 

te8ted«8fUixogit«»gc«^t8.AIftt«ni|^not ib^F^^ 
calwlutiaitlo ihi pzbblm pucb compcsit^ 
probing the {AwnwdlDgf 

mi ^ 31V WW TOd« d«p«ndnt OA Stt^^ 
<mKA random tild«:^m>t^ 

oxit of «4iidk eUdtod C<£^ lA^iUkation 
trAn»£cctcdwlihthiiFPR2pl&smi<l. 



ligand^Keealng assays 

Thmhflsbeeaa cmeitad«fibttto make l^^^ 
fiaattonroow lififtclfirt by <fcvdO|^ 
tentf that hm cndoginott* ^Md9?Q^ 
teport G^rofe^ aedvatton ev«n^ 
wditr deteded nmnar. T)w 
GPCR BlginBing tftttnm h Impoctnit b*eaait 
cxpiwto cf lane GPCR ctw an f xaggfflitetf jph 
ipttmTlicAHaviiiiinlaiBd andpttvioosiyimrtcogirfrtd 
auk)e«iv>u« 0^ 32V and dib <^ 

terote att i i iUl v €bc<M a seoia»AwBiigo£flftapy«B^^ 
mus QFCRs. 61 w m mt tt brvciyoa i^adaf 
dog«r««ph«aw»XOTptorwiflxaxxii^^ 

ai^ ndimttng ti« piuntt^ 

tidinB.faiaito <«ii^ iCOniatitaidid^ 
vxpniilonflTSlmaiathedU^^ 

and B0ttrftto»« to T^i*^ ^^"'yoB*^ 
AiM?di«ra«ia7fy»to«vwlikhii#^ 

ttku idv«vta^ die fdiatlTdy hi^^iaytfiiioiv 

acUMd&dlowf^ 

diaa^ofeaottibbw'^evdncqtm donoAU 
ijfittomiijiithff h'lnifnfitinnnf p-afTritfnlftn'*p* 



of ^ nguniit'flwdUied tmulocttion of p«ix2-C^ could 
provide a wide)/ jipplkabla madtod £or detectlrig the 
jicd^/atlQCL of GFOU. 

A QTStem fiurt la ma£kd in ataturing CPCR'^^ 
adivadon ftf Gfty Gov. Co. b btttd «ai p%tt^ 
pctvianoraggfes8itcnliiQiIht»dXieiu^^ 
plioie^.lRaeaaesincANPlC^KXii^ladiac^^ 
ocdvatian of ptoteliikiitaie C (GaOkad to ptginentdis- 
peoion causbgdadoanl^ 

cAMP (Ctty J bad fca pimexU aggMgatton near nu- 
cleus and make the oeL» ippur datt>*. Tlma colour 
fhangea aA datvctad leadil/f iwwcmt 
dubttanii^ compktoent of cndofpnous CTGR^ vAiidx 
coidd confound d» zettults. OvetOTmaton d 
in ii>dafio{h»n imdts in du 
aridpppai!oteagHhgrd»<^«<*^da ik € ri laih«iaa^ 
pml|cdn^eldttrGav,ri{nitIttnsoiCa^erC^ 
A dxi^In appn^ «o dafaedlng Ibe act^^ 
t^>k lypei of G pxotdns uses Cttl6 aa a oidvandadap tec 
G proleSndwtcRnlannal «%nal<4«iaductlm 
«^ down a oomixKm pattiway^ ffoclv flist a iit^ aeop^ 

a gLvm i«mito<>'. Keterologoaa fl^Mto of Gal6 
«lbws dwcoopfing of ■ ii4de nn^e ofGPCBf Iq]4io6f}^ 

ll^KAMty,andlteweteCa»»i »^^ 

the h^tdF«no(»ptor noioilly coupUs o^ 
Ind wlittthe M«'ii«<ioc^>tor »^ oanrtcndy 
qMxptt w t d in O0S7 eeOs agonifHlfp<nd«ni adnui* 
)^tm tetults in Ino6ltol phoaplula (IP) ptfodnctiosi^. 
IUceptaaBnMtaCa,(a.»dop«nli» 
anrf a dtnft!te A^i<«ptoii^ocpertuaab4 ^ 
CoH (eg. xmcttMc tcotyldiolta M» MTTum te^sjd- 
p^t^FF!Riaiid5^opk}idmipteaVvd^ 
wtlhGal4ai«eiaMdcoittGXi«r«IIOK^^^ 
medSated IP fenettdcmH. Odier mept^ 
bqoBroeA^andvaiQpitaetaVJ giaiiwito^ 
and Gall to itetobte XP sonei^on vrm also iho^ 
ow^dedtot»^toQdBat>dGaildCEht 
ftbcoup&^teiiottmlvwttaUasfadtciiwMw 
CXia tlut afiklMr «od|to to 
ooupla Id Gal6 <JteL d9V 



^mufW Mi tiiww^ M f ■ "O' ' — ■ 

■iMiin»iiiwii<ff"t«1n(Pin7i mT1fii*-'r"ViinT' 
otiwrnd^ eta MccpbM <oapM to dtfCtmt 



Oibcf comldcntkiua 
Keeeod^ new «oa^pk)dtto ktve be^ 

feoGPCR calcitonin xocfptc«^gtat itceptXr ha a ^ 
donedf » Tt» BTMite ^ Ala noepM was OMU^>tent 
viCh die aw^M pat^ of a ealcStanto^ 

VWte Moeptor leqc^ 
cAdocptotrfnCTgadaaetpioraddvftyaft ^ 

ip<AMh)«. ^ ^ . ^ 

Sbttfies haf« ahovm duA hffittB^^ 
<7CR ttdMidls are ivqybed lor d» fiM^ 
teidGA»A,wapt9e«.tliaappa«di^ 
tmidiaii««tfc~P»odiiclslo«aieAM 
tatfi7lnd!cawdirti|h«d^ 
Bd|^^' 



sloe zoi tLL jra taar oo/^o/it 
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Review 



■ftii^ should bfigin to inclode o)^^ 

hi ptSiKipla* the ellnaziiti<m of A GFCR 9^ 
gentfUw and Mi^te nrokb^ knddmut mke fior 

fhoe llfttid MenttKy. For cxnfilib wl^ 

Mphan reoepter iw dittttpH It ytrfcW uildt with 

ahnoimal primafy lollkieff iid Set^^ 

spimi and P«yei^t p«ti^ t«fiedixig the {nri>il2ty of 

B lymi^tocytes to coigrAte Mo B-ccU areas*', A novel 

p^idc that Uiub ani auilvatBs BBL*1 wa» XCOOiUt 

discovered iiom ^ EST ditfltoe^. 
In vi«w of Ike innnba erf notfd GPOb lhat ha ve be» 

doned and mtoniinuiz^tobediscxTTvrad/ it 

lhat many «ndogenoiiv Hfftndf 1^ 
questkmtbty/^ win mull inan^ioiw 

a£ Am divority in liMcffiiiSar il^^ 
tkins and d»oU W to novel Siui^ Into oonq^ 
pooriy undofttood himm dimdex^ it 1^ ite 
dw boundaiies of piianAacDlogy . In cond^ 
cQVtfyof^cndogaaoiitBpitidbwiahtilpdA^^ 
ptedse i^iy^logicfll nte tor oCSOL As &e 
tawoftf^ iwvdrw»ptw»a«etinc»v«^ 
bwune targob fitt ^ devdopimt ckf iim phsn^ 
kigiod thsnpiet lor dlsenti not pieviously cm^ 
membte to ph an tift^ftff>i l awrapy. 

Siltcltd ntavnPB 



11 MiBhuft C t» «f. (1990) SteUM. aMV>- ^ tH. 
» Utlwd«.UA.ctiL(l990}HUNrr54&a&i-M 

BE Y««M%tLi(Aom>t aiiLa>Li}%i3aas-i3^ 

U F^.aA»«f4il.Clff7)l'&7^Milia^l25^ 

IS UiivT,lJ^KciulFftA«^a997)CaiBnfta«tl7»48Q 

Zl lm4T.it^a»7>C>n9X5U-«0 

29 YQddd«,T«<d,(199l)j:iW. AnL273lU95l-lfi5S4 

6«i0w<T.jriL<19M)Cifi9Z.57M9$ 

at T^Mte^K.rf*t(wa) Wfa ii. Bi f»fa ji.afl.CkBiTOgi,OT"tf» 

aM«a. 2IMw S13-322 
37 |(fi0tegvO^liiU<di^RindKwM^8,awg)ri«^ rfc < r ii<f i tf , Sd,R 



91 0«mM^S.«t¥i$l»i>vM.ICt99d1|.Bi*l.aMh 

J9 Ai>^K.iDddi«»tr(t990]Ciaatti271,21BU^ 

ft v(ii^iK9ia.(im^^m-fA 




PIf armai}^rmat<£«: a Drmda guide 
tltf.«aB«t*ii|i|4BiiiwitoBl8e»tarT^^ 

StanteTitndsTouiMh, 

MHflUiUnd, . . ,yvj^j 



•00 (B 



aroc aoi. cxi xvd osjit oo/zo/ti 
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^ . New Item 

f flt^Qcnntx Inc. 

IWTCRKAnONAL ^ ^. 

Novel Orphan retinal G-prote in coupled Receptor (GPCR-75> aelective antibodies 

Anti^PCR-75Ant»hodie8 rGPCRTS^IQOP, GPCR7S-1QI AP gn4 Q FCR 7M UAP) 

Recently a novel human G-pfOtetn ccHipL<»l receptor gene has been characterized and mapped to chiomosonic 2pl 6. This gene codes for a 
540 amino acid pEOlcin in retinal pigment epithelium (RPE) and cells surrounding rclmul arterioles. In contrast, the Northcnj blot data 
obtained fh)m mouse sections wjgesi the cxpfCMion of Iranscripts in photoreceptor inner Kgmcnts and I outer plexlfimn layer. The 
transcripts of the GPCR-75 gene (7kb) are also found in abundance tn brain *ealoni. So ftr< no mulaliuns in OPCR-75 pnjicln were identified 
in paUenis sufrerlng torn l^ync's honeycomb retinal dystrophy (DHRB), an Ifthertted retinal degeneration disease that maps to chromowmc 

The CPCR-75 protein is appioxlmately 7« kDa (540 amino acids) protein thst is primarily expressed in human reUnal pigment epithelium 
(RPCS) The CiPCR-75 aequence analyses suggest the pivscnco of 7 tians-membrane domains, a charaowrisiic feature of OPCR. ITic protein 
has putative N^lycoaylalkia sites iW«r the extra ecllulw N^cmunal end of the proteins, llie protein has a large 3 Intra cellular loop which 
miglu be the site StateracHon of O-protetos. -nH! short carboxy icnn inal Is tatrawllular and has putative post-tfaostatlonal modifieition lipid 

'™^*^T?rc^U^PCR-75-Relec4iv^ antibodies were generated against conserved sequences near N- and C-ierroini of the protein th^ a» unique 
to GPCR-75 protein. TTk polyelonai antibody strongly labeU a 78 kDa protein In RPE all extracts. Anti-OFCR-75-«lectlve antibody is also 
available bi affinity-pufifled to™ forconfocal. Western blotting and immunooytochemlcal analyses. fatGempc Ini. Inc. will also conjugate 
antibodies wiUi fluof^nt probes upon request at extra charge. FabGtnnix /«f. '^^ win also provides ^^^^^^^^^.^ 
^tved tn icUnal degenenStlve dim such as various Antl-PDE antibodies, Anti*MERTK, -Phoapho^MERTK^F^ 
lll» InttL^ protein (BFEMPl). Anti-Myocilin CHGR). Anti-Bestrophln, Anli-ELVOM and a Usher ^ytidtoiiw speclfte Anti^^^^ 
antibodies dc F^>Oennix Int. Inc em|^ cyclic peptide methodology tor generating antibodies, which resuUs In higher titer and specificity 
m. FabOennix InL Ino. will also provide Western blot posttlvo controls for most of these antibodies in "f^^^^^^^*^ 
identlflcatiofl of respective proteins. Lfanitcd qunntitiea of antigens arc also available. Please enquire for their avwIsbUlty before ordering. 



Catatofl# 


HoatSpftcies 


Nature 


Cross reactivity 




R«bbH 


Polyclonal antiaera 


R,M,H 


<3PCR7&-101W 


t^abblt 


Affinity purlftdd IgO 


R.M.H 


GPCR75-1t2AP 


Rftbbit 


Affinity puHfidd IgQ 


R.M.H 


PC-GPCR75 


N/A 


WB poftitivo oonfrol 


Rat 


P-OPCR75 


N/A 




Irt/a 



Immtmogen: 

Concentration: 
Applications: 

Reactivity: 
Protocols: 

Form/Storage: 



RpianM-moui«:Hi'rwmaa;C-chfckwKi«onli"nwk^ 

Syntbetic cy««0 peptide (CTCR75-101AP ^ PNATStHVPHSQEONSTS-Mnide; OPCR75-1 12AP « 
STSUaBCM-QDUm-ATLVTC-amidey. 

OPCR75-l01AP:CffCR-U2AP IgO CQoft^Wfatioa 0.73-1 ^ mg/tol in JOHsittihody^ 
AatlbodyOPCR»-lOO^W»7^l01APB« ideal tor WB.IMM TVdautiotis ftrfliisaBtaody btor 

reftiOTceofUy,ia*tstlgaton are expected IQdctt^ ^ . ^ 

spedfleMv hnSSrWw^^ Dihrtioiis: WB>l:500;hnnuiDopiectpiWio«AI,pp«nHl^ 

™s«rtflKH^d«ieo»afio^7aiaxOfpl^ 7akDaCH^75 
StandartS preleeel ftr vartoaa sppikatieas (WB. IMM sod 

pfod««*paclflcalfcM» short, hwe^r.P^^ stt«aghrf««»ineBdilBVotisatof»to 
optMaa eoadWaaa fbc m of this aatibody <B dielr 

The amiaarwn U aiw«M tn •mfcodyatabBlz.llon buffer lR*h 0.02% sodium axfcto or thlnyioaaWy^^ «a 



Yg ^ ■l^ipvnw in PT*oMMMy »ai^a#nifc«aiwm» wiwi wwwwt vi^r^ • * • ■ ■ — ^ ^^^^ — - - - 

pieewvatiM. Tha amrtlys>urtfM antibodlw a« puitfled on art^^ 

1 26mfl/htlloQhartl«)Ody«<abl«»aonbiifterooolalrt^ ^ 
uM?himMdtataV««hoatthaS^ FabOonnbtlfie.iliMMrMii«oomfnenditoragao(vafydllutaanl^^ 
aoiuitons of anubodtas In DlluOBufl^ ahoou be Ifltorad through 0^ ^ 




Rof rence^; 

1, TartSdln E. Krischner L. B«llir«biffl J, Baffi. J, Taymanaa & E^ Orcgor E. IL, Ciaky K.» StrMkis 



•FcN-ttSCfSWlkO 
This l>rod*icl H Ibr 



78 U>a Ofphaa Receploi^75 
In human RPE oeila. 
Antibody CH*Ca-tOQP 

„... „ . (1:400) 

may iixittiw1«rgesmo«asofaK:R7M00Per<IPCR7S-l0IAP,|rte« bufc 

forF^Sfeh rSTonly and Is MOT inl^tutod Ibr use in Kartisw or diaical ditiiittsls. 061 WI-0020SFIOO IZ-revlO^OO 



C A, GKKuy^yma C. Y. BkMhem. Biophys. Res. Commoa 060. 174-110, 1999 
Fimoqui. r M.. Brack. W. J.. A. H«««.. PrtMd. C. (1»1) LNcwodiem. 37, IJ63.I3W. 
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Rat Taste Receptor 2 (TR2) Antibodies 

Rat 1 aste Receptor 2 <TR2) Antibodies 



Cat. # TR21-P, Rat TR2 Control Peptide # 1 , SIZE: 100 ug/100 ul 
FORM: (E Sobi <E Lyophilized Lot # 31 13P 

Cat. # TR21-S, Rabbit Anti-rat TR2 antiserum # 1, SIZE: 1 00 ul neat anliscnun 
FORM: (E Soln <E LyophUized. Lot# 38889S 

Cat # TR21-A. Rabbit Anti-rat TR2 Ab # 1 (afruiity pure) SIZE: 100 ug 
FORM: CE Soln <E Lyophilized. Lot # 38889A 



Higher vertebrates are believed to possess at least five basic tastes: Sweet, bitter, sour, salty, and unami 
(the taste of monosodium glxitamate). Taste receptor cells that may selectively reside in various parts of 
the tongue and respond to different tastants and perceive these taste modalities. Circwmvallatc papillae, 
found at the very back of the tongue, are particulaily sensitive to biter substances. Foliate papillae, found 
at the posterior lateral edge of the tongue, are sensitive to sour and bitter. Fungiform papillae at the front 
of the tongue specialize in sweet taste. 

Recently, two novel taste roccptors, TRl and TR2, have been cloned with distinct topographical 
distribution in taste receptor cells and taste buds. TRs are members of a new group of 7 TM domain 
cfHitaining GPCR distantly related to ofter chemosensoiy receptors (Ca+-5easing recqptor (CaSR, a 
femily of putative hormone receptor (V2R), and metabotropic glutamate receptors). TRl is ejqiressed m 
all fungiform taste buds, witereas TR2 localized to the cireiunvallate taste buds. Both receptors do not 
co-localize with gustducin. 

Source of Antigen and Antibodies 

TR 1 (rat 840 aa) and TR2 (rat 843 aa) share -40% homology with each other, and ~30% with CaSR, 
and 22-30% with V2R phntunone receptors and mOLURa. Rat TR arc 7 TM domain containing protein 
with an extra long N-teminal, extracelluUtf domain (1). A 19 AA Peptide (designated 1R21-P; control 
peptide) sequence near the C-tenninus of rat TR2<1) was selected for antibody production. The peptide 
was coupled to KLH, and antibodies generated In rabbits. Antibody has been affinity purified using 
control peptide-Sepharose. 



Form & Storage 



Control peptide Solution is provided in PBS, pH 7.4 at I mg/ml (100 ug/100 ul). Antiseium is supplied 
as neat serum (100 ul soln or lyophilized). Affinity pure antibodies were purified over the peptide- 
SephMOse column and supplied as 1 mg/ml sohi in PBS» pH 7.4 and 0. 1% BSA as stabiliwr (100 ul in 
solution or Lyophilized). . 
The peptides and antibodies also contain 0.1% sodium azide as preservaUve. LyopmUzod products 
should be reconstituted to 100 ul water and genUy mixed for 15 min at room temp. All peptide/antibody 



httTi!//www.fndbto.com,tvw/Ab-l/tr21.html 
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received in solution or 

reconstituted from lyophilized vials should be stored frozen ai -20oC or below in suitable aliquots. it is 
not recommended to store diluted solutions. Avoid repeated freeze and thaw. 

Recommended Usage 

Western Blotting (1:1 K-5K for neat serum and 1 - 1 0 ug/ml for affinity pure antibody using ECL 
technique). 

ELISA: Control pepUde can be used to coat BLISA plates at 1 ug/ml and detected with anUbodics (1:10- 
SOK for neat serum and 0.5-1 ug/ml for aflinity pure). 

Histochemistry & Immunofluorescence: We recommend the use of affinity purified antibody at 1-20 
ug/ml in paiaformaldehyde fixed sections of tissues (1). 

Specificity & Cross-reactivity 

The 19 AA rat TR2 1-P control peptide is specific for rat TR2. It has no significant sequence homology 
with TRl or gustducin or lAeromone receptors. Antibody cross-reactivity in various species has not 
been studied. The TR21'P control peptide is available to confirm specificity of antibodies. 

References: 

I, Boon MA et al (1999) Cell 96, 541-555; Lindemann B (1999) Nature Med. 5, 381-382 



"Neat Antisera" are the unpurified antiserum and it is suitable for ELISA and Western. 
"Affinity pure" antltwdios have been over the antigen-affinity column and recommended for 
immunohistochemlcal applications. , 
"Control peptides" can not be used for Western as they are very short peptides. They are 
intended for ELISA or antibody competition studies. 

: |ated Products 



MDBio, Jne. 



±«ft44linil«t|l : a800.r72.222 | «ff : («2)2747487< j WK : (02)28238024 
MtS : www.mdbto.coni.iw | V? V# : mdfalo<amdblo.coin.tw 
4) mRm^2W^ 09 B E«r 
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